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CALFED Hg Control Strategy

¯ Conduct Program to Determine the Current Concentrations of Hg in Delta and Water Quality and Solid & Hazardous Waste
Upper San Francisco Bay Fish, Benthic Organisms, Water and Sediments at
Vadous Times of the Year for Several Years Landfills Evaluation and Management

Determine Concentrations of Inorganic and Methyl Hg in Various Locations Dr. G. Fred Lee and Dr. Anne Jones-Lee have prepared a set of profesdonal p~pers and Rports,
in the Delta, Yolo Bypass, and Upper San Francisco Bay present lectures and short-cour~e~ and serve ~s consultants on v~rious public headth and
Determine the Distdl:mfion of Hg as a Function of Particle Size in Cache environmental quality aspects of domestic water supply water quality, water ~xI wastewater
Creek High Flow treatment, water pollution control, and the evaluation and man~sement of impacts of solid and

hazaxdous waste. Publleadon~ are available from Dr. G. Fred Lee in the followingDetermine Where the Rue and Course-Grain Cache Creek Partioul~te Hg
Primarily Seffies in the Delta and Bay ¯ Landfill] - Solid and Hazardous Waste Impact Evaltmtion and Development

Do Those Areas Have Higher Methyl Hg Generation Rates? ¯ Water Quality Evaluation & M~nagement for Wastewater Discharges and Stonnwater Runoff
¯ H~bT~’dous Chemical Impact - Superfund - Evaluation and Remediation/ManagementDetermine the Leaching Characteristics of the Hg Found on the Cache Creek Davis South Camps Sm~fund eyesight Committee ActivitiesHigh Flow Particles ¯ Contaminated S~iments - Aquafund - Water Quality Impact Evaluation and Management
¯ Domestic Water Supply Water Duality- Watershed M~u~gementSuggested Hg Source/Uptake Studies: ¯ Reuse of Reclaimed W~tewaters for Groundwater I~ech~ge and Shrubbery Irrisation

¯ Take Samples of Bypass, Delta, and Bay Sediments to the Lab and Measure
¯ Excessive Fertilization/Eutrophication of Lakes, Reservoir~, Estuaries, and Marine Waters

Met.hyl Hg Generation Rate Based on Chemical and BIo-Uptake Approaches ¯ Watershed Based Water Quality Management
Sacramento River and Delta Water Quality Issues

¯ Collect Samples of Cache Creek High-Row Hg Up_~er Newport Bay. California Water Quality
Fractlonate by Particle Size/Density by Gravity Settling without Dlspersant ¯ Information on G. Fred Lee &: A~sociates

Add Cache Creek High-Row Hg to DoRa and Bay Sediments to Determine
if Additional Hg Stimtilates Methyl Hg Formation

Landfills and Water Quality Management                                      Page I of¯ Evaluate Hg Stable Isotope Ratios tn Cache Creek High-Flow Padicles and
within the Delta and Bay Sediments, Water, and Fish Tissue

From the Information Gained on the Forms of Hg That Lead to Methyl Hg Formation Evaluation and Remediation/Management of
in Delta and Bay Sediments and Excessive Bioaccumulation in Rsh, Determine the Impacts of Hazardous ChemicalsSources of Hg within Cache Creek That Lead to Excessive Btoaccumulation of Hg
in Delta and Bay Fish

~..." ~.~E~ I

There are some are~ ofindustri~l, municipal, and agricultural properties, ~nd waterbodies, includingConclusions groundwaters, that contain significantly elevated concentration~ of potentially h~zardous and
otherwise deleterious chemicals. Such chemicals pose real or potential threats to public health, surface¯ Delta and San Francisco Bay Fish Contain Excessive Hg That Is a Threat to the and groundwater resources, the environment, ~nd/or the interest ofthose who own or use propertiesHealth of Those Who Eat the Fish
in the areas under the influence of the chemicals. Drs. Lee and .lones-Lee have developed several

¯ CALFED Potentially Has Some Funds Io Control Pad of the Hg Input to the Delta papers and reports that discuss important issues for investigating and remedi~tlng area~ that con~in
hazardous or otherwise deleterious chernieals. Information is provided on evaluating the adequacy of

¯ Cache Creek High Flow Is an Impodant Source of Total Hg for the Delta and site investigation and rernediation relative to the long-term threats that h~xdous and othet~vise
Upper Bay -- Unknown What Pad of That Hg Is Bloavallablo deleterious chemicals may represent to public health, groundwater resources, and the environment. A

llst of recent publicatignl and fi~rther information on their activities on this topic are available.
¯ Need to Evaluate Whether Cache Creek High-Flow Hg is a Significant Factor in .,

Causing Excessive Bioaccumulation of Hg in Delta and/or Bay Fish ,.~.

¯ Integrated Lab and Field Studies Need to Be Conducted to Define the Role of
Cache Creek High-Flow Hg In Excessive Bioaccumulatlon of Hg In Delta and
Upper San Francisco Bay d~Retum to Landfills and Water Quality Manauement Home Page
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Water Quality Evaluation and Management Contaminated Sediments - Aquafund
Wastewater Discharges. and Stormwater Runoff

~-~" ~,-~ I Aquatic .~iments tend to accumulate a variety of chemical constituents that represent potential
~ typical regulatory approach used today tends to significantly over-regulate regulated chemicals in threats to water quality. The issue of contaminants in sediment is of sufficient concern to potentially

l:~int-suurce domestic and industrial wastewater discharges and non-point source nmoff from lead to a new national Superfimd-like program - "Aqunfund" - in which large amounts of money

agricultural, forested, and mining areas. This is due to inadequate consideration being given to the would be spent to investigate and remediate contaminated sediments. Drs, Lee and Jones-Lee have
worked for many years in the evaluation of the water quality significance of contarnie.ants in harboraquatic chemistry of chemical constituents which affects their impact on the beneficial nses of
and waterway sediments, including conducting more than $1 million in research on the significance ofwaterbodies. Dr. Lee has worked on the development of water quality criteria and their

implementation into water quality standards and discharge fimits since the mid-1960’s. He and Dr. contaminants in waterway sediments associated with dredging projects.

Jones-Lee have published extensively on this topic ares. Particular attention in tbeh" publications has There is considerable interest today in developing sediment quality criteria for regulating
been given to residual chemicals in municipal and industrial wastewater discharges, u~an ~md contaminants in sediments. Several approaches have been proposed for the evaluation ofthe water
highway stonnwate~ nmoff, and non-point-source stonnwater nmofffi’om agricultural, range and quality signiflcahce of chemical constituents in aquatic sediments. While
fore~ed lands. [ks. Lee and Jones-Lee have developed a water quality-hesed hazard assessment chemical-concentration-based approaches, such as equifibrium partitioning and co-occurrence, are
approach for the evaluation of the impact of chemical constituents in a waterbody or tributary to it, being used, such approaches tend to be unreliable in their assessment of the water quality significance
on the beneficial uses of abe waterbody, of chemicals in aquatic sediments. Drs. Lee and Jones-Lee have published considerably on the

technical issues of impacts of sediment-associated contaminants including factors that affect theAn area of emphasis in their work has been the impacts of chemical constituents in re’ben area and
highway stormwater runoffon water quality/use-impairment ofreceiving waters. Included in their availability ofsuch contaminants. Their writings discuss many of the reasons that

publications is information on an Evaluation Monitoring approach for the identification ofreal water chemical-concentratinn-hased approaches are not reliable for estimating sediment toxicity or

quality problems caused by stormwater nmoff. That approach is a suggested alternative to the bioaccumuintion of sediment-associated chemicals into aquatic life. They recommend that biologicalCO

traditional, mechanical monitoring of stonnwater nmoff. The Evaluation Monitoring they describe effects-based approaches (sediment toxicity and actual bioaccumulation) be used. Dr. Lee presents a

pmvid~ a technically valid, cost-effective approach for developing reliable BMPs for stormwater several-day short-course on sediment quality issues. He and Dr. Jones-Lee have an extensive set of

runoff. Further information on their work in this topic area, as well as information on obtaining copies publications on this topic. Further information on their activities in this area and on obtaining copies

oftheir publications in the area ofwastewater quality impact evaluation and management and oftheir publications is available upon request.

~ quality impact evaluation and management and the shert-conrses they have developed on
this topic area is available upon request. A sununm~ of the authors expertise and experience in .~
I~sticide imvact and manat, ement, water qualit_v standards and NPDES _oermits is provided as is a I
sunmm~j of his experience in stormwater quality evaluation and management. -

~Return to Ltndfills and W~tcr 0u01ity Management Home Page

~Retum to Landfills and Water Oualitv M~nlgcment Home Page
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" Water QualiW Evaluation & Management Contaminated Sediments - Aquafund

W~ Di~h~ges ~d Sto~at~ Runoff
Aquatic ~im~ t~d to a~mul~e a v~y of~ ~m~ts t~ r~t ~t~ti~
~ts to wat~ qu~ty. ~e isme of ~gu~ts ~ ~u~ic ~ is of mffi~t ~ to

Regulato~ a~ ~gy us~ t~ay t~d to si~fi~tly ov~-r~te r~l~ ~s in ~t~ti~ly I~ to a ~w ~fio~ Sued-like ~o~ - "~" - in w~ch l~e ~ts of

~im.~e doric ~d industd~ w~t~at~ disch~g~ ~ non-~int-~e mnoff~om u~ ~n~ ~uld ~ s~nt to involute a~ ~iate ~n~t~ ~im~s. F~h~, t~ US EPA
~ltu~l, rural, forest~, and ~ng ~. T~s is due to i~uate ~ndd~ti~ ~ng ~vm to ~ the pros of devdoping approa~es for placing r~tdctio~ on ~DES ~tt~ di~ that

the aquatic che~stw of chemi~ ~nstim~s t~t i~u~ thor impa~ on t~ ~eficid u~ of ~e b~ on t~ ~t~tid of~n~tu~ts ~ th~ di~ to a~late in aquatic ~i~ms to
waterbodies. Dr. G. Fr~ L~ has work~ on the d~elopmem ofwat~ quality ~ ~ ~ ~ffi~t ~t to be adv~e to the wate~y’s ~cid uses.
implementation into wat~ qu~ity s~d~ds ~d $~ge li~ts d~ t~ ~d-l~’s. He ~ ~.
Anne ~ones-L~ have ~blish~ e~sively on t~s topic, ~th p~i~lar att~ion to r~idual Dm G. Fr~ L~ ~d ~e Jon~-L~ have work~ for ~ ~ on the ~uation oft~ wat~

ch~i~s in municipal ~d industd~ w~t~at~ $~h~ges, u~ ~ $~way ~o~water ~no~
quality si~ifi~ce of ~n~i~ts in ~r ~ wat~ay ~iments. ~eir work includ~

md non-~int-~urce sto~water runoff ~om u~, a~iturd, r~ge, ~d for~t~ I~ds. ~ff
~ndu~ing more t~ $1 ~llion in r~ch on the si~fi~ of ~m~ in wat~ay

have ~so develop~ a water qu~ity-b~ h~ ~sm~ approach for ~ ~uation ofthe
~im~s ~iat~ ~ ~do~ ~ng proj~s ~ ~ ~u~ t~oug~t t~ US.

impact of ch~ ~nsdtuents in a wat~y or tn~ to i~ ~ ~ ~d~ u~ of the
~ve ~blish~ p~ ~d r~s on ~e t~ is~ of~a~s of s~im~-~at~

waterbody
~m~n~ts, including factors t~t ~t the avdl~ility of ~ch ~nt~ts.

~e re~lat~ ch~s tend to ~ ov~-re~lat~ ~ ~t re~lato~ approach, $~e is a v~
~ere is ~nsid~able inter t~ay in d~doping ~ q~W ~t~a for ~lat~8

~a of um~lat~ or i~d~uately re~lat~ ch~s, ~ch u the o~phospho~ ~idd~,
~ma~nated ~im~ts. S~ approa~ have ~ pmpo~ for the ~uation of the

that ~e adverse to the benefici~ u~s of wate~i~, w~ch ~e not ~ng ~tely ~dr~ ~ ~£i~ d~fi~ ofch~ constitu~ts in aquatic ~ts. ~le

~t re~lato~ approaches. U~ ~ ~ ~me m~ ~o~w~ ~off ~ ~ f~nd to ~
~o~ation-~ ~pm~h~, m~ u ~uH~ p~tio~ng ~d coerce, ~e

~ly toxic to aquatic life due to the~ ~d oth~ ch~s.
b~ng u~, inch appro~ t~ to ~ u~li~le ~ ~r ~t of the w~er qu~
offends in ~uatic ~imems. D~. ~ ~d ]o~-~’s ~tin~ divas ~y ofthe r~ns that

~ ~ of ~ph~is of thor work h~ bRn the impacts of che~cd ~itu~ts in u~ ~ ~noff ~e~on~t~tion-b~ app~ach~ ~ not Rl~le for ~timat~g s~im~t to,city or

~d in ~way sto~water ~noff on wat~ qu~ity/use-imp~ent of ~ving watts. ~ ~ve ~o~mul~on of ~im~-~ c~s imo ~uadc life. ~ r~e~ t~t
~bli~ i~o~ation on ~ Ev~uation Monitoring approach for ~ id~tifi~tion of r~ wat~ biologi~ff~s-b~ app~aches (~im~ to~ ~d actual bioa~mulation) ~ u~d.

qu~ity probl~s-use imp~ents ~u~ by sto~wat~ m~ ~at ~ ~te~ive to the
t~ditional, m~hani~ mo~todng of sto~water m~ff p~d~ a t~ly v~id, ~g~ff~ive "

Dr. Lee presents a ~ay sho~-~r~ on ~im~ q~ity/wat~ qu~ity is~ w~ch

approach for d~eloping reliable BMPs for ~a~ng sto~wat~ ~ffwat~ qu~ity impacts. ~de available at any l~tion w~ a I~ s~n~r ~II m~e ~g~ts.

Additional Information on Water Quali~ Evaluation and Additional Information on Contaminated Sedimen~
Management If you would like addition~ t~ i~o~tion on the ~d~tion and m~ement of

~m~-~iat~ ~m~ts, includ~g defid~ in ~me oft~ ~ff~ ~proa~ ~d

If you would like addition~ i~o~tion on the work ofDB. L~ and Jones-Lee in the ~ea of water
quality ev~uation ~d m~agement, including thor work on impa~ a~ m~gement of ~sticid~,

~ more t~ly reliable ~sm~ts ~d ~t d~sions, or w~Id like to
dow~oadable t~i~ ~bli~ions on that to,c, cli~ on ~ li~ ~low.

water quality stand~ds ~d NPDES p~its, and sto~wat~ qu~ity ~duation ~ manag~t, or
w~Id like to a~s dow~oadable t~ ~bli~tio~ on tho~ topics, click on t~ topic below. ¯ Publications 0n Contaminated S~imcntS

. Publi~ti~ns on Water Quality Implications of St0~water Runoff
¯ Publi~tions on Water ~ality
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